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Ab initio electronic calculations, 34 

for electron affinity calculations, 173 
Adiabatic approximation, 54, 56, 90-92 

boundary conditions, 58 

Schrédinger equation, 122 
Adiabatic bending energy, 125, 144 
Adiabatic Born-Oppenheimer (ABO) 

electronic state, 19, 21 

Adiabaticity and coupling, 162 
Adiabatic radial wave functions, 58 
Adiabatic vibrational eigenvalue, 126 
Adjoint-symmetry, 239 
Aluminum hydride, electron affinity, 188 
Aluminum tetrafluoride, 199 
Ammonia, electron affinity, 189 
Ammonium, ionization potential, 214 
Angular momentum, 2 

operator, 122 

quantum number, 119 

recoupling coefficient, 29 
Antimony hexafluoride, 200 
Approximate universal relations, 395 

» 34 
adiabatic, 122, 123 


Atmospheric physics, 9 
Atomic basis functions, 19, 61 
Atomic orbitals, bonding energies, 196 
Atomic sphere, electronic density, 190 


Bare friction coefficient, 379 
Bare perturbation, 310 
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difficulty, 311 
Baumgartner’s simulation, 413 
Beam scattering, molecular, 105 
Bending: 
eigenfunctions, 123, 127 
eigenvalues, 122, 123, 127 
excited states, 130 
full adiabatic, 124 
ground state, 139 
partition functions, 132 
Bending-corrected rotating linear model 
(BCRLM), 118, 135 
for F + H, (v = 0) reaction, 151 
Benzene, ionization potential, 171 
Beryllium atom, 184 
Beryllium fluoride, 199 
Beryllium hydride, electron affinity, 188 
Binary collisions, 321 
renormalized, 322 
Binary fluid critical dynamics, 384 
Binary interaction, effective, 336 
Black body radiation, 229 
Blob argument, 352 
Block-diagonality property, 238 
Bohr frequency, 54 
Boltzmann constant, 404 
Boltzmann equation, 259-261 
quantum analog, 260 
Boltzmann’s entropy, 261 
Bond polarity, 199 
Borel summability, 312 
Born-Haber cycle, 170 
Born-Oppenheimer approximation, 2 
Boron hydride, electron affinity, 188 
Boron oxide, electron affinity, 193 
Boron tetrachloride, 199 
Boron tetrafluoride, 199 
Boundary conditions, 58, 416 
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Carbon, electron affinity, 188 
Carbon hydride ion: 
photodissociation: 
resonance peaks, 99 
theoretical models, 102 
photodissociation rate, 102 
photofragment spectroscopy, 99 
potential energy curves, 99 
Central limit theorem, 320 
Centrifugal potentials, 135 
Centrifugal sudden approximation, 121 
CEQB rate constant, 132 
CEQB theory, 124 
applications, 136-160 
D + H, (v = 0, 1) reaction, 145 
H + H, (v = 0) reaction, 136 
H + Hy, (v = 1) reaction, 141 
cumulative reaction probability, 137 
for differential cross section, 126, 140 
CEQB transmission coefficient, 139 
CEQ theory, 126 
applications, 136-160 


F + H, (v = 0) reaction, 147 
F + HD (v = 0) reaction, 151 
H + H, (v = 0) reaction, 136 
H + H, (v = 1) reaction, 141 


CEQ transmission coefficient, 139 
Cesium, first ionization potential, 212 
Cesium fluoride, ionization potential, 213 
Cesium iodide, photo dissociation, 17 
Cesium molecule, 15 
Charge-transfer reactions, 170 
Chemical compounds, electron affinity, 
169-221 

Chlorate, electron affinity, 193 
Chioride, electron affinity, 189 
Chromium hexafluoride, electron affinity, 207 
Clebsch-Gordan coefficients, 40 
Cloizeaux law, 365 
Cluster integral, 314 
Coarse-graining, 319 
Coil-globule transition, 313 
Collinear exact quantum, see CEQ theory 
Collision(s): 

processes, 258 

superoperator, 240 

two-body, 259 
Combustion, 9 
Complex coordinate rotation, 56 
Contour length, 369 
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Contour variable, 309 
Coriolis coupling, 7, 21, 23, 31 
Coriolis interaction matrix, 34 
Correlation(s): 
contributions, 181 
dynamics, 233 
energy, configuration interactions, 181 
length calculation, 365 
and perturbation, 184 
theorem in dynamics of, 234 
Coulomb interactions, 31 
Coulomb interelectronic interaction potential, 
173 
Coulomb potentials, 189 
Coupled electron pair approximation, 181 
Coupling: 
and adiabaticity, 162 
Hund’s case, 16, 20, 26, 29, 70, 76 
hyperfine, 31 
intramolecular, 63 
Crossed molecular beam experiments, 6 
Crossover behavior, 329 
of intrinsic viscosity, 381 
Crossover rate, 399 
Cross section: 
definition, 231 
degeneracy averaged, 120 
differential, 133, 135 
rotationally averaged, 120 
Crystal lattice, energy, 170 
Cumulative reaction probability, 120, 130, 
136 
approximation to, 123 
Curve crossing, 64 
Cut-off parameter, 309 
Cyanide, electron affinity, 188 


Debye theory, 322 
Decoupling approximations, 118 
Delta (8)-function, 323, 354 
Density distribution function, 307 
for end-to-end vector, 331 
functional form, 339 
Density matrix, 41, 43, 228 
analysis of, 44 
diagonal elements, 248 
off-diagonal elements, 248 
in starunitary sector, 248 
Density operator: 
diagonal elements, 264 











Liouville-von Neumann equation for, 267 
Depolarization coefficient, 85, 89 
Diabetic approximation, see Recoil 


Dilation factor, 329 
Dimensional analysis, 310, 363 
Dimensionless coupling constant, 332 
Dimensionless parameters, 324 
Dipole moment, 85 

molecular integrals, 42 
Dipole transition moment, .10 
Dirac interaction, 269 
Dirac-Slater equations, 187 
Dissociation: 

heterolitic, 212 

single-photon, 6, 36 


Dual-space operators, 64 
Dynamical scattering factor, 388 
initial decay rate, 389, 404 

Dyson equation, 186 


Edwards Hamiltonian, 310 
dimensional analysis, 373 
expansion parameter, 327 
reparameterization invariance, 330, 339, 
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Edwards model, 309, 323 

Electrical conductivity, 212 

Electron affinity: 
adiabatic, 170 
of ammonia, 189 
of antimony hexafluoride, 200 
arsenic hexafluoride, 200 
atomic, 196 
of beryllium hydride, 188 
and bond polarity, 199 
of boron hydride, 188 
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of carbon, 188 
of chemical compounds, 169-221 
of chlorate, 193 
of chloride, 189 
of chromium hexafluoride, 207 
comparison of experimental and theoretical 
values, 180 
of cyanide, 188 
definition, 170 
and electronic structure of radicals, 193 
of fluorine, 188 
of gold hexafluoride, 203 
of halogens, 197 
high values, 197-198 
of hydrogen atom, 199 
of hydroxide, 188 
and ionization potential, 171 
of lithium, 188 
of lithium hydride, 188 
and lowest unoccupied molecular orbital, 
196 
of magnesium fluoride, 200 
of magnesium hydride, 188 
and molecular structure, 193-216 
effect of atomic electron affinity on, 196 
and electron delocalization, 197 
and number of ligands, 211 
of ozone, 188 
of phosphorus hydride, 189 
of potassium, 189 
radiation damage, role in, 170 
and redox reaction, 170 
relativistic contributions, 177 
and relaxation energy, 179 
of rubidium, 189 
of selenium hexafluoride, 199 
of silicon hydride, 188 
of sodium, 189 
of sodium hydride, 188 
of sulfur dioxide, 189 
of sulfur hexafluoride, 199 
of sulfur hydride, 188 
of tetraoxyanions, 209 
vertical, 170 
Electron affinity calculation: 
accuracy, 192 
comparison of methods, 192 
with correlation, 180 
dependence on basis, 179 
by discrete variation method, 190 
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Electron affinity calculation (Continued) Expansion parameter, for Edwards 
equation-of-motion method, 185 Hamiltonian, 327 
Green’s function method, 185 Exponent y, 340 
Hartree-Fock-Roothaan method, 173 
for large molecules, 192 F + H, (v = 0) reaction, 147 
nonvariational methods, 183 F + HD (v = 0) reaction, 151 
perturbation technique, 183 Feynman-Kac formula, 357, 416 
theoretical methods, 172-193 for Green’s function, 417 
X,, methods, 187-192 Field theory, 229 
Electronegativity, 170 Flory effect, 304 
Electron excitation, and configuration Flory-Scheraga-Mandelkern parameter, 392 
interactions, 182 Flory’s P factor, 393 
Electronic angular momentum, 25 Fluctuation-dissipation theorem, 384 
Electronic correlation energy, 180 Fluorescence: 
self-consistent multiconfigurational method, cross section, 49 
182 laser induced, 5 
Electronic density, 189 from photofragments, 38, 50 
Electronic orbital, 24 polarization of, 4, 86 
Electron impact fragmentation, 170 Fluorine, electron affinity, 188 
Electron orbital energy, 174 Fock space, 241 
Electron propagator technique, 181 Fokker-Planck formalism, 425 
Electron spin, 26 Four-body interactions, 318 
Elementary particles, instability, 229 Fourier transform, 341 
Elongation flow, 411 and 8-function, 366 
End-to-end distance, 310 Fredholm determinant, 360 
expansion factor, 311 Free-draining theory, 379 
normalized, 343 Gaussian limit, 379 
End-vector distribution, 343 Rouse coordinate, 386 
temperature dependence, 350 self-avoiding limit, 379 
universal form, 348 Free energy, 333 
Energy conservation, 39 Free-rotor states, 127 
Energy superoperator, 240 Friction coefficient, translational, 372, 379, 
Engineering dimension, 310 391 
Entropy conservation, 224 and Stokes formula, 415 
Equation of motion method, 181, 185 Full-diffusion equation, 425 
Equilibrium distribution, 265, 387, 426 
Equilibrium statistical mechanics, 306 Gases, dilute, 259 
Equilibrium sublimation, 170 Gaussian distribution, 308, 331 
Euler angles, 22 Gaussian self-avoiding crossover, 345 
Euler’s constant, 334, 361 Gaussian stochastic fields, 356 
Evolution operator, 224 Gaussian white noises, 384 
Exchange-correlation potential, 189 Geometrical matrix, 64 
Excited state lifetime, 10 Gold hexafluoride anion, 198 
Excluded-volume interaction, 304 Green’s functions, 181, 416 
perturbation calculations, 327 Ground state bending energy, 139 
Excluded-volume parameter, 308, 359 
Expansion coefficients, 272 Halogens, electron affinity, 197 
Expansion factor, 311 Half-collision operator, 42, 64 
nonuniversality of, 350 Hamiltonian: 
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evaluation of matrix elements, 31—34 
fixed-point, 321 
microscopic, 322 


spin-orbit, 35 
Hamiltonian operator, 225 
Hartree-Fock-Roothaan method, 173-180 
MO-LCAO approximation, 173 
Heisenberg equation, 238 
HF laser, 147 
High temperature expansion, 311 
Highest occupied molecular orbital: 
antibonding, 197, 213 
bonding, 199 
Hilbert space, 225 


Hund’s case coupling, 16, 20, 26, 29, 70, 76 
Hydrodynamic perturbation theory, 373 
Hydrogen atom, electron affinity, 199 
Hydrogen-hydrogen atom reaction, rotationally 
averaged cross sections’ calculations, 
137 
Hydrogen iodide, potential energy curves, 16 
Hydrogen ion, photodissociation, 18 
Hydrogen molecule: 
branching ratio, 12 
photodissociation studies, 11 
potential energy curves, 11 
Hyperfine coupling, 31 
Hyperlithium compounds, 216 


Idempotence and orthogonality, 246 
Idempotent operator, 184 
Independent electron pair approximations, 181 
Inductive effect, 170 
Interaction parameter, renormalization, 336 
Interactions: 

cumulative effect, 316 

effective potential, 308 

intefelectronic, 189 

matter-radiation field, 52 
Interdimensional scaling, 316 
Interference, 74 
Intermolecular forces, 2 
Internuclear vector, 21 
Intramolecular coupling, 63 
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Intrinsic viscosity, 381 
Intrinsic viscosity constant, 392 
Invariant embedding, 56 
Inversion symmetry, 22, 28 
Iodine bromide, potential energy curves, 15 
Iodine molecule: 
potential energy curves, 15 
two-photon dissociation, 16 
Ionization potential, 171 
of cesium fluoride, 213 
Green’s function method, 185 
and highest occupied molecular orbital, 196 
of lithium chloride, 213 
of lithium fluoride, 213 
of lithium nitride, 214 
of lithium oxide, 214 
of lithium sulfide, 214 
of sodium fluoride, 213 
of sodium oxide, 214 
of sodium sulfide, 214 
Ion-molecular reactions, and electron affinity, 
170 
Ion photofragment spectroscopy, 18, 99 
Ions, photodissociation dynamics, 9 
Irreversibility, 223 
microscopic formulation, 223 
and second law of thermodynamics, 224 
Isomorphism, 282 
Isotope effect, 158 


Kac’s method, 355 

stochastic field, 366 
Kadanoff transformation, 319 
Kinetic energy operator, 126, 189 
Kirkwood full-diffusion equation, 383 
Kirkwood-Riseman equation, 371 
Kirkwood-Riseman theory, 370 
Koopmans’ theorem, 174 
Kramers’ formula, 374 
K-tolerant walk, 314, 316 


Laplace transform, 233, 261 

Laser isotope separation, 9 

Laser photo detachment technique, 170 

Lattice energy measurement, 170 

Lattice polymer model, 418 

Lattice random walk, see Random walk, 
lattice 

LCAO coefficients, 215 





Least square, 191 
Legendre polynomial, 133 
Length scale, phenomenological, 324 
Light-detection technology, 170 
Line broadening, 103 
L-inversion, 238, 248 
Liouville space, 35 
Liouville space operators, 41, 224 
Liouville-von Neumann equation, 226 
for density operator, 267 
solution, 233 
Lippman-Schwinger equation, 275 
Lithium, electron affinity, 188 
Lithium chloride, ionization potential, 212, 
213 
Lithium fluoride: 
electron affinity, 188 
ionization potential, 213 
Lithium hydride, electron affinity, 188 
Lithium iodide, photodissociation, 17 
Lithium nitride, ionization potential, 214 
Lithium oxide, ionization potential, 214 
Lithium sulfide, ionization potential, 214 
Lyapunov functions, 258, 293 


Magnesium chloride, 199 
Magnesium fluoride, electron affinity, 200 
Magnesium hydride, electron affinity, 188 
Manganese octafluoride, 211 
Markovian property, 416 
Matter-radiation field interaction, 52 
Mean-field theory, 306, 313-316 

failure of, 316 
Mean-square end-to-end distance, calculation, 

341 

Mean-square radius of gyration, 343 
Mercury hexafluoride, 203 
Metal halides, photodissociation, 16 
Molecular basis functions, 18 
Molecular electronic states, 2 

symmetry, 6 
Molecular phosodissociation, 170 
Molecular transition amplitude, 45 
Molecular weight, 351 

distribution function, 355 
Molecules: 

beam experiments, 147 

eigenstates, 22 

electronic structure, and electron affinity, 

193-216 
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models for identification, 193 
orbitals: 
bonding energies, 196 
localized, 198 

rotational-vibrational states, 10 
Moller matrix, 245 
Maller operators, 228, 270 
Molybdenium hexafluoride, 199 
Morrentum, 268 
Monocorrelation propagator, 249 
Monomer density field, 309, 365 

correlation length, 365 

fluctuation, 315 
Monomer-monomer effective interaction, 307 
Monomers, hydrodynamic interaction, 371 
Motion, instability of, 226 
Mulliken population analysis, 190 
Multiphoton dissociation, 47 
Mulitiphoton ionization, 5 
Multiplicative constant, 367 


Navier-Stokes equation, 322 

Negative ions, relativistic energies, 178 

Neutral atoms, relativistic energies, 178 

Nitrate, electron affinity, 193 

Nitrogen dioxide, electron affinity, 170 

Nitrogen ion, photodissociation, 18 

Nonadiabatic interaction, 3-8, 52 
dynamical approximations, 52 

Nondraining Gaussian limit, 379 

Nondraining self-avoiding limit, 379 

Non-mean field theory, 316 

Non-Newtonian effects, 384 

Nontrivial fixed point, 363 

Nuclear rotational coordinate, 19 

Numerov method, renormalized, 55 


One-dimensional reaction path theory, 126 
One-photon dissociation: 

branching ratios, 77 

fluorescence anisotropy parameters, 76 


Oscillations, superposition, 256 
Oseen tensor, 371, 383 
dimension of, 373 
Fourier transform, 428 
Osmotic compressibility, 406 














Osmotic pressure, 330 
bare perturbation result for, 360 
and degree of polymerization, 363 
and polymer number density, 363 
renormalization of, 362 
renormalization group equation, 363 
universal form, 364 

Osmotic second virial coefficient, 391 

Oxygen, photodissociation, 13 

Oxygen atom, excited, 13 

Oxygen ion, photodissociation, 18 

Oxygen molecule, potential energy curves, 13 

Ozone electron affinity, 188 


Pair natural orbital configuration interaction 
method, 181 
Parity, see Inversion symmetry 
Partial differential equations, 161 
Partial-draining effect, 382 
Partial waves, 6 
Partition function, 306, 354 
calculation, 357-360 
Path integrals, 309 
Penetration function, 393 
Perturbation expansion, 278 
hydrodynamic, 373 
regularization procedure, 284 
renormalized, 328 
Perturbation series, 276 
Perturbation theory, 36, 102, 181 
Phase transition, 419 
Phenomenological description, 326 
Phenomenological limit, 325 
Phenomenological parameters, 322 
Phenomenological theory, 322 
minimal model, 323 
Phosphorus hexafluoride, 199 
Phosphorus hydride, electron affinity, 189 
Photodetachment method, 170 
Photodissociation, 2 
angular distribution of photofragments, 4 
atomic region, 7, 19 
branching ratios, 4 
coupling region, 19 
dynamics, 18 
experiments, 6, 9-18 
magnetic sublevels, 42 
molecular region, 7, 19 
liabati imation, 56 
nonadiabatic interactions, 3, 18 
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numerical methods, 54 
recoupling region, 7 
resonance peaks, 99 
two-photon dissociation, 6 
Photodissociation amplitude, 48 
numerical techniques, 54 
Photofragmenis: 
angular distribution, 35 
fluorescence from, 38, 50 
Photon polarization matrix, 45 
Photosensitivity ionization, 170 
Physical density operator, 238 
Plane wave(s), 225 
expansion, 40 
Plasmas, molecular, 216 
Platinum hexafluoride, 212 
Platinum oxyfluoride, 212 
Polarization functions, 179 
Polarization matrix, 45 - 
Polarized fluorescence, angular distribution, 
36 
Polyatomic molecules, photodissociation, 106 
Polyatomic radicals, electron affinity, 197 
Polydispersity parameter, 362 
Polymer chain: 
binary collision, 321 
branched, 410 
Brownian motion, 383 
as connected object, 323 
effect on turbulent flow, 410 
flow fields effect, 410 
intrachain interaction, 323 
overlapping, 353 
partition function, 306, 354 
repulsive core, 304 
Static scattering function, 404 
total Hamiltonian, 418 
translational friction coefficient, 371 
Polymerization, 363 
Polymerization index, 303 
Polymer number density, 357 
and osmotic pressure, 363 
Polymers, intermolecular forces, 304 
Polymer solutions: 
comparison of theoretical and experimental 
results, 390 
concentration, 353 
cumulative effect of interactions, 316 
dilute: 
crossover behavior, 413 





Polymer solutions (Continued) 
prediction of renormalization group 
theory, 390 
transport properties, 413 
dynamical properties, 304 
four-body interactions, 319 
hydrodynamic effect, 324 
hydrodynamic interaction, 304 
Kadanoff transformation, 319 
large-scale phenomenology, 323 
monomer density field fluctuations, 315 
nondilute, 324 
nonequilibrium problems, 370 
phenomenological description, 322 
semidilute: 
comparison of experimental and 
theoretical values, 406 
dynamics, 413 
excluded volume parameter, 370 
osmotic pressure, 330 
solvent effect, 304 
static properties, 304, 330-370 
statistical physics, 301-437 
time-scale properties, 322 
transport phenomena, 370-389 
transport properties, 304 
Potassium, electron affinity, 189 
Potassium iodide, photodissociation, 17 
Potassium molecule, 15 
Potential energy, molecular, 2 
Potential flows, 411 
Potential scattering, 267 
invariants, 265 
problems, 240 
physical representation, 256 
quantum mechanical formulation, 265 
Precollisional correlations, 264 
Projection operator, 426 
Pure precession hypothesis, 35 


Quantum dynamical calculations, 116 
Quantum field theory, 229 
Quantum number: 

magnetic, 42 

molecular rotational, 119 

spin, 24, 89 
Quantum reactive scattering, reduced 

dimensionality theories, 118 

Quantum scattering theory, 225 
Quantum sudden, 143 
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Quantum theory, 107, 225 
and time, 228 
Quasiclassical trajectory, 138, 143 
rate constant, 144 
Quasilinear partial differential equations, 329 


Radiation damping, 229 
Radiative association, i02 
Radiative electron attachment, 170 
Radicals, electronic structure, and electron 
affinity, 193 
Raman lasers, 17 
Random walk, 317 
Gaussian, 368 
lattice, 320 
properties, 321 
renormalized, 320 
Rate constant, 130 
for D + H, (v = 0) reaction, 147 
transmission coefficient, 131 
vibrationally excited, 158 
vibrationally state-to-state, 145 
Reaction coordinates, 126 
Reaction path, 118 
one-dimensional theory, 126 
reaction coordinates, 126 
Reactive scattering, 118 
resonances, 140 
two-mathematical dimensional calculations, 
119 
Real space renormalization, 304 
Recoil approximation, 5, 54, 60 
J-dependent, 63 
J-independent, 69-84 
Redox reaction, and electron affinity, 170 
Reduced-di ionality approximation, 120 
Reduced dimensionality theories, 118-130 
Regularization procedure, 284 
Relaxation energy, 177 
definition, 179 
for dilute solutions, 385 
electronic, 180 
Renner-Teller coupling, 154 
Renormalizability, 323 
Renormalization constant, 325 
Renormalization group equation, 324, 326, 
328, 337, 378 
mean square end-to-end distance, 328 
for osmotic pressure, 363 
Renormalization group theory, 303 

















application to static properties, 330 
bare parameters, 324 
dimensionless parameters, 324 
outline, 322-330 
prediction, 390 
Renormalization group transformation, 319, 
345 
Renormalized constant, 328 
Reparametrization, 310 
Resonance: 
dipole interaction, 103 
Fano-type, 4 
Feshbach, 4, 93, 95 
shape, 4, 93, 95 
Resonant transition, 39 
Rhenium carbonyl, 191 
Riccati-Bessel functions, 40 
Ritz-Einstein controversy, 267 
Rotational coordinates, electronic, 19 
Rotational effects, on sodium 
photodissociation, 105 
Rotor wave function, 129 
Rubidium, electron affinity, 189 
Rubidium iodide, photodissociation, 17 
Rubidium molecule, 15 
Russel-Saunders coupling, 2, 24 
Ruthenium tetraoxide, ionization potential, 
209 
Rydberg radicals, 215 


Scalar product, 387 
Scaling argument, sketch, 414 
Scaling property, 313 
Scaling theory, 303 
Scaling transformation, 319 
Scandium tetrafluoride, 211 
Scattering: 
boundary conditions, 124 
cross sections, 225 
density-matrix formulation, 231 
divergence, 232 
formulation, 230 
function, 359 
Static, 404, 414 
static coherent, 389 
invariants of motion, 264. 
matrix, 123, 125 
nonphysical solutions, 229 
two-body, 227, 259 
as wave functions interference, 228 
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Scattering operator, 270 
Schrédinger equation, 55, 121, 227 


adiabatic approximation, 122 
adiabatic bending eigenvalue, 122 
bending eigenfunctions, 123, 127 
bending eigenvalues, 123, 127 
centrifugal potential, 124 
centrifugal sudden approximation, 121 
scattering boundary conditions, 124 
solution, 173 
time dependence, 228 
Screening effect, 353 
and excluded volume parameter, 359 
Selenium hexafluoride, 199 
Self-avoiding theta chain crossover, 345 
Self-avoiding walk, 315, 316, 351 
end-to-end vector, 334 
finite order, 351 
and Gaussian random walk, 368 
number of conformations, 340 
and theta state, 345 
Self-consistent field theory, 314 
Self-consistent multiconfigurational method, 
182 
Semidilute solution dynamics, 370 
Siegert boundary conditions, 56 
Silicon fluoride, 199 
Silicon hydride, electron affinity, 188 
Single-photon dissociation, 6, 36 
Singular’ invariants, 264 
Slater’s determinants, 181 
Sodium fluoride, ionization potential, 213 
Sodium hydride: 
angular distribution of photofragments, 95 
electron affinity, 188 
fluorescence from photofragments, 95 
photodissociation, 4 
branching ratio, 94 
cross section calculation, 92 
potential energy curves, 93 
single-photon dissociation, 96 
two-photon dissociation, 97 
Sodium molecule: 
electron affinity, 189 
photodissociation, 14 
cross section calculation, 103 
resonance dipole interaction, 103 
potential energy curves, 14 
resonance dipole interaction, 103 
Sodium oxide, ionization potential, 214 








Sodium sulfide, ionization potential, 214 
Solid-state physics, 170 
Solvent: 
Brownian motion, 384 
hydrodynamic description, 371 
velocity field, 371 
viscosity, 371, 404 
Spatial dimensionality, 308 
and lattice random walk, 321 
Spherical waves, 225 
Spin angular momentum, 29 
Spin orbitals, 186 
Spin-orbit coupling, 4, 7, 16, 21, 23, 31 
bond length dependence, 106 
Spin-orbit Hamiltonian, 35 
Spin-orbit splitting, 29 
Spin quantum numbers, 24, 89 
Starunitary sector, 248 
State vector, 272 
Static coherent scattering function, 389 
Static properties, 330-370 
concentration dependence, 353 
temperature dependence, 344 
Static scattering function, 404, 414 
Static structure factor, 366 
Stationary distribution function, 411 
Statistical physics, of polymer solutions, 
301-437 
Stokes formula, and translational friction 
coefficient, 415 
Structure calculations, electronic, 187 
Subdynamics projector, 245 
Sulfur dioxide, electron affinity, 189 
Sulfur hydride, electron affinity, 189 
Superalkalies, 213 
cations, 216 
electron affinity, 216 
Superhalogens, 197 
peculiar chemical properties, 212 
Superoperator, 226 
auxiliary, 294 
diagonalization, 294 
nonfactorizable, :236 
Superoperator technique, 181 
Superprojectors, 235 
Superspace, 225 
dynamics of, 228 
Surface ionization technique, 170 
Symmetry, 199 
adjoint, 239 
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inversion, 22, 28 
Synchrotron radiation, 12 


Tantalum hexafluoride, valence ionization 
potential, 201 
Technetium octafluoride, 211 
Tellurium hexafluoride, 199 
Tetraoxyanions, 209 
Thalium chloride, photodissociation, 18 
Thermal rate constant, 116 
for H + H, (v=0) reaction, 139 
Thermodynamics, Second law, 224 
microscopic formulation, 261 
Theta state: 
approximation, 346 
minimal model, 345 
Theta temperature, 308 
conventional interpretation, 310 
Statistical mechanics of, 317 
and two-body interaction, 317 
Three-atom bending motion, 121 
Three-dimensional rate constant, for H + H, 
reaction, 117 
Three-dimensional reactions, 129 
Time, and quantum theory, 228 
Time-scale properties, of polymer solutions, 
322 
Time symmetry, 236 
Transformation, orthogonal, 128 
Transformation operator, 65 
Transformation theory, 227 
Transition matrix, 276 
Transition metal hexafluoride: 
antibonding character, 206 
electron affinity, 200 
valence ionization potential, 201 
valence molecular orbitals, 207 
Transition metals as superhalogens, 200 
Transition operator, 275 
Transition probabilities, 128 
Transition state configuration, 124 
Transition state theory, 116 
bending energy, 126, 131 
symmetric stretch, 131 
Transmission coefficients, 117 
for O + D, (v=0) reaction, 157 
Transport coefficient, 322, 370 
Transport phenomena, 370-389 
Transport properties, hydrodynamic parameter, 
391 














Tungsten hexafluoride, 198 

valence ionization potential, 201 
Tunneling, 93, 116, 132 
Turbulent flow, 410 
Two-body diagrams, effective, 336 
Two-body interchain interaction, 316 
2-Dimensional flow, 372 
Two-mathematical dimensional collinear 

reaction, Schrédinger equation, 122 

Two-parameter theory, 327 
Two-photon dissociation, 6, 36 

angular distribution of photofragments, 85 

branching ratios, 81, 84 

fluorescence anisotropy parameters, 82 


Ultraviolet synchrotron sources, 10 
Uncertainty principle, 162 
Uniform measure, 309 
Unitary transformation, 254 
Universality class, 322 
Universal] ratio, 343, 391 
asymptotic values, 394 
and intrinsic viscosity, 392 
plot of, 398 
Unperturbed eigenstates, 270 
Unperturbed end-to-end distance, 317 


Vacuum elements, 240 

Vacuum propagator, 249 
Vacuum ultraviolet photochemistry, 9 
Valence correlation energy, 184 
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Valence ionization, 182 
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